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Abstract of JP2002271 240 
PROBLEM TO BE SOLVED: To provide an 
adaptive array for a multicarrier signal capable 
of more strong reduction of a path whose 
Doppler frequency is different from a delay 
path, and increasing the allowable delay value 
of the path. SOLUTION: A multicarrier signal 
corresponding weight control part 5a reduces 
a difference between a synthetic signal from 
an adder 4 and a reference signal, and 
controls weight to be supplied to multipliers 3 
so that the reception signal level of the 
synthetic signal of a subcarrier, without data 
transmission can be made close to 0. Thus, it 
is possible to strongly remove any wave 
whose Doppler frequency is different. Also, it is 
possible to increase the allowable delay value 
of the path, by constructing a reference signal 
for controlling weight under the consideration 
of propagation path delay. 
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x £ £ h fc» < »JE1-5 r h #T?fc s-rm ^ y r« 

WT^T^Tl/^ jail*. ^©ff^iUMiSr 
PT«*J8 Taw -fr/Tl'- 

imv&m y r«#*js*3i-r hum 

W^PtfS 0 fci£<J < J; 5 , S3M§ 3 (Cft^-fS frjr-f h 




t 1 1- s imstmmt. 

I«*3S2] mriE^^-i- Mswati, *n 

ft t i"5 »#* 1 lE«©«i»gffi&«. 

¥mt -timm i fa*©*ng{f mm 0 
saflMt-n- t *mm# t © 2 mmm t ©si t *• $ 

* i -f 5 »# * 3 fc 3 ^ 4 £Gtt©*E|g£ffiSg1t. 

-ficafrfEKftft ^© u7 y * *r£j«Ta i t t f 
5»*3S 6 lB*©*«Sff gg„ 

-C©gfWf-§-©w</Wi, «*JS3£flr£*vfcv^**©* 

-tyrirov^^Sffi^^/^fn^fesri:^^ 

fc-TSIII** 2 5 [cte*©2§i»g:{f SB. 

[M&B9] WB^-f h*3feTA'='PXArt» RL 
ST/v^yXA-C&5ii:Sr#ftt1-5tS**2fe5V^ 

tt5ice«©*i»g«3iEii. 

[0 0 0 1] 

[*w©jni-5ttw»iip] #38§H}i, ****yr&fl! 
u *s©r^^*ffiv^«#fcgflrL3-j*-*- 

[0 0 0 2] 

[«©&«] *i£, ftunflrat. ±9*art5i& « 



;B^Tffi-!!-©M?ii«i£;irfi 1 5 v/pf-^^ y res**** 
#icaa fc*»T^5. y reas#ar?H\ 

ic±oTfej£jtft©|P]±£[g]o-tv^ 0 ;o-?/t^ift 

©*»«rttds«»»K ± o xmt-rz mmmmmt y » 
«*»o 0 sis, ^j^*+yr«* ©*»*»*» 
Ktt, ww-siiiofias** yTicju^&fan-^ 
[0003] :©i5 ft-^A^-^ir y nm-cD^mt 

LT^S (#M¥2 000-02869 8-f-) „ £©» 
:/?HSS*©**3'<*fc»ff-*-5::i::J* , ?*S. 

[0004] 06 iiii^^^rv^ft^f se©a^ 

A/D«jft«2*»b©Sflrflr#fc«?3i>f h«0ff«5^& 

E#^ai>f h*jH»3A»e,©w**m*Lr^jiw-5jp 

SS, 5 b HfvA^-^Mr 3 T##*f«!?^-r hMffA. 

^•7^— 7y h©-^JSr*-riH-x?S)!9, Elf, 3 1~3 
gft^mtPrflft, 3 0(47 l/- A, 4 0i4{f# 

*eaiLftt^^*+ p r , 4 1 »it«flni-, 4 2 »k 

fejfl-^^^-To 0 8 \*-*jV*3-*^ y TKftiffi-§-^eS-r 
5»©i«IHItt»«rai-HT?*)«. El9i4ffi*§^^rv^5 
*$5§{f SSicfeftST^T 1 ^ 7T i^-Sr«v^»^ 
<Dk*-J»/<?-><D-mZ%:t>1-mX'h'Q, 4 8~5 0 

s. 

[0 0 0 5] *"f, El7^ffiV^-Ceji^tl-5-7/V^= 3 ri' 
PTfll#©7*-^s' hKHUTRW*fi 1 5. 

5) si~s9ft»v^rflr*peai4jT,*. m^-rsi 
vnDir-ftemmmzmMistix^z, mm*?- 



ft#4 2\rr y-f^ j -?r u-ot'-j^um^m^^fi 
5„ 2 y rxm-mmx-W A£*i/r 

fi'^i>tb>£V^^ U T 3 2, 2 5, 3 8tPB#(C}fA$ 

flK?tt» #1~#4) fc*SH3«»flr*4 3~4 6©» 
fc J: oT£HS**4 7 7^+3 76 

[0 0 0 6] £*T> H6~H9t^T, S*iS*vr^ 
6 c^tiioryft 1 SrJBVvt, «*©g« Srtr 

5. we, A/D^^2ic*5v>r- ; etL- ; e^wrv7 i ^- 
iT?gflis*xfcflr#oA/D«iftftffofca, 

^ff^3-C, {rat-f MMP»5bTfO«JHOE-3tJ|ta 

fc3^«*i©**fc*T-ofc©*,, Jn**4 

[0 0 0 7] MH#ms5 bT*ftg#gEMf#£I!E 

«Pflt#^»*fc©2*iai6SrSllfeU J*2*|SHe#/h 

hii7/Vd'yXA©-offe5LMS (Least Mean S 
quare) ffifcMV^cii^iCf*, &©:£ (1) Mot, 

V^5. 

[ici] 

»(n+l) = «(n) + *.X( n ).c' (1) 
f=W»)"^)-r(n) 

ii-e, Mtt7yftf, w(n)=[w 1 (n),w 2 (n),..., 

ft, X (n)=[X 1 (n), . . , X^n)]}*^/^*^ U Tg««-i§- 
B#Pfl$^©#T Vt 1 -?- 1 103(15 n ty/;H ©SfsS 
(BXi (n), . . . , X M (n) i»<jr \>/VJ&g?H& Lfc«^-<^ h 

#J8flH§-©l&fS, Hi**® 
IS*, r(n)tt#JHflr*, wdMw^D.w.d)..... 
w M (l)]tt«I}H9a^ h**-f. i^-e(4, #Mt^r 

(n) i ut-v/vf^t y r^a^mmm^ouzf]) * 

[0 0 0 8] g!9(CT^:/x^:/TW-£ffl^TI^£ 
ti5fc*-A^~y©-#|&^-t- 0 #0fc*5V»t\ ©JjfE 
4 9 4 8 fc#UTaW*j#0»fe^^Tf 



^5„ id*'** 5 0 ttPJjK/** 4 8 fcatLT Ky 

[0 0 0 9] 

[*W*»»UJ:5t-f5IIW] ±»Ufcl63lS*S:-CH: 

r^^-f ^ru— fciorisaii^mit Hyenas 

»0*4S^SrBfe*LTV^5^ v/^** y TAT* 

V>^7M^©#- f-V Art'©** Ate* 
oTgflT p p p®tr«^-t-5 1 1 »T?tr, j§MAx©f£#fi 
/h*<»*.6di*-Ct5. £*Uc#LT\ Ky:/y- 
Wft*©*4$AxH:, ftftif-^irPT-.OT*© 

©**«!£**** < -et 57^/f^ ^HSfiiafe 

flSSgiftoT^S. 
[0 0 10]t:-C, Ky ^9 

ft 5 Ax * £ & < Wiff-TS r b ©-C* 5 ftfl&flTg 
**JMWS£i:*Bfi&l: LTV*S. /^©«* 
SMASr^f < 1-5 r to-et 5*^S«SB^«1- 

[0011] 

[HMB*«Blfe1-5fc»©#a] ±ISiWSrS^1-5fci?) 

1-5 #T Vrt^ ?> ©^ffi{t^l-*f L@fS© ^^-f h4r 
3l»1-5»©?^ MftiHSi:-, SWB*«7*-f h^ff 

5l?^ bfO«Ha5fc^#1-5t©-C&5, *fc, KfE!7 

^•y bawastt, ft-§-^^$nftv>^^ y rtcov^ 

©£#«■§•© w^ar^/hil-S^-f h^T/v^y 
XA^V>5t>©-C&5. Sf>t, ttC9^h««p« 

r±v Misft-^^ft^Hfti/^-r y Tfcov^r©sflrflr 
^•icjp^, mmo^^])7icmwi^ivxmit ishitwitR 

■ryrKov^oswflr^u^i:, flfr!E»©^ y 

i#Mf-^i©2*PMi©fP^*/ht1-5^^ 

sr/^=^yxAS^ffiv^5^>©-t?&5„ $e>t*fc, stria 



5. *&ic*fc, wfa^^-r ma6TA'='5XABc, r 

[0 0 12] 

*«Sflrs*o«si*iftMfs*t>s*«i*Bi-e*5. 
HfittWK (Mfl) oryyt, 2\mmrTv ; r-r 
M&tcWt tt fe ftfc A/D 3 fttWB*7 

iSKRrtfe^ «fE«-A/DJHftB2 0ta*K:^^* 

*m3<Dtt***i*rsmm* 5 a y r 

^WW: jrai-f 5 a ©#/&£^"f 0-T?& 9,10 

ttlWBA/Djaft»2*»bffl*Six5«ria#rv^o 
SflrflM^* MOCG0, 1 1 ttNf-^A^©3MTfll 
^ h^S»«t^y77, 1 3t±«ne#3liJH»3 

[0013] J^T, H 1 , B 2 fcJBv*T*«t©»»c 

ssrt 5 r ^ w-cov ^xmm m 5 . *%n 
<o*msktmm*ti. m 1 t^-wtor v^-t- 1 

rv7"?-i*>6o5&flr«#oA/Daafc*fTofc«, # 

h$iJM$5 a -C©^T/Vd-y XA(cS^t#W^tbfc 

hz>mw%nitc<D^ angs 4 a, r. 
©*, mie-w^^ y rw-gaijspai-f hsj«si5 5 a 

tftfflU ^-^v*^y T©T ^^f^Stttfj 
^T-e(4, *St»©»«UC*Jft«*3:-f MM#P*B5 at? 

[0 0 14] HI 2 fc^-r J; 5 fc:, i©HJS©^©^i 



* h/UX(n) 1 O^A^SnSt, •?T©)i^Nf-y7 P /W 
M^y7r 1 1 ii^fSo k + l#gf-V7"/^b 
k +N#@ ©^^yv*-C©jg^Nf->y/^©g«fl 

f-^r/V^VT^ HA- (1 2) U(k)=[u 1 (k),..., u 

[ft 2] 

!7(fc) = £ X(n).<xp(-j2xfn/N) 

a*, ^w^*prflH-©**P7ft 

ftv\ f ti^-x^is m\~&^X;<-^ju* 

a, g««^-6 4f-^7 p /v©pfli^-^^=¥^yr^ 

2^»Sr*1-5^-(-tt> N=6 4, f=2t*5. * 

/>^»#J*ixfc«fjS-c i o©x-^*A"*+ y 7^? h 
A-u(k)©tt*8*fTfcfc>*L5. *©«««■)!■ l 

AU(k)©fH¥asfrfc;b;ft5. Sot, 

y 7-<* hA-©£$&fT& 5 fcfefcteftffiNf-^TVv© 

[0015] r©J:5i-£j&£ftfc^- 1 ^A*-*'P7 
bA-frJSWC, h »SI5 5 a -CH, «T©fF 

«BB« J **/Wfc"f 5 J; 5 &7Arfy XA«rJflv>5. 
[fC3] 

J = £?[|r(n) - «> f/ X(n)| 2 + //|0 - ^^(A:)! 2 ] 
[1C4] 

J = <r 1 — w"v - v"w + w"&w + }i 2 w"$!w 
VJ = -2« + 2(* + ^ 2 *)w 

Crt, 0 = E[X(n) X(n) H ], ¥ = E[U(k) U 
(k) H ], v=E[r (n)"X(n)], c 2 =E [| r (n) | 2 L Vtt 

Mic j ©4gs, n «^-^*a<** y r^©ff*jt* 

[0 0 16] r©M#^V^, h»lH5 5 af 

ttElT©?^ hHUfT^^yXA^oT, Cra-f b 

1*5] 



»(» + l) = ™(»)-(fc/2).VJ 

= «(n) + • X(n)(r(n)' - ^(n)^) - kfV(k)U{k) a w (2) 
ii=l,..., AT™. 



fc*5, U (1) , . . . , U (N-l) te&X 0 ^ Y/Vt LTS 
5» ^©S (2) fctt»l,fcfl§*©5S; (1) tSrtb«-t 
5t, St (2) icra^-^+A'^MrPrja&uaoa** 

A 2 =0 tLfc^ic«, fl6*fciaiCT/i'=f!>XAtJte 

a (2) o%mm2mt.mmm-z>z-t& 

t, ^-^^**yrfi&#£*/hi-r5*^ haws 
TA^yXAtfta. 

[0017] ^Jiw^ffiic&ttsr^yxAiusv'" 

■C, y T«**SflMtiJS 0 fcfcS** y 

T-e&S 0 U4»U Ky^5-fl»*©**5**©« 

iitf, /^-^/v^yrjs^o^fi^tts?^ h 
»jjM-«rt#Tir(|Si:4*. 

[ooi8] mrnvteM 2 ) _hia*ffi©^ii i i 

3»^KoV^tJft'*ik. Ui»U IWEH70 3 2, 3 

5,38 a 5 ic-*-^**"** y r 

tt, mf^Lfc^ftw^lSrmfcW^-^-Y/^^yr 

Ht, m 3 K*i-97i^** y rflr*#*93i>r htm» 

5 a fcJBV^C, **0^-^ir^+ y T^WC?^ 
W hJS«ftff*5*»ifi©Sf2©iafc03B«llfcoVN-CR 

i i tmm^ 5t*M-5NiM'5 f A'©«flrfln^<^ 
[0019] «R»^-^i'/i'*+9r*fflv^5*iae 

©^ffi©4§£-i-Si, ^-ft^fDTL (L = 
l,...,L max ) {C^LT, kflffl^-ftM-YyT 
h/VU L (k)=[u,(k),.., u M (k>] T ©«*aSffifci> 
ft5„ 0tf 1 5 a*5j:U51 5 btt, 

me] 

U L (k)= £ XW-expf-^jrAn/JV) 

n=l+* 



1, 2, 3«}vf}l,2, 8, 1 6JlfflSr*1-5#^fc 
tt, N=6 4, f x =2, f 2 =8, f 3 =16i!it5. 

[0 0 2 0] £AT©W*MSJ 
/Mfrf-S J: 5 fcr ;f=r y X A ffl ^ 5. 

»7] 

J = 2?[|r(„) - ^JTOOI 1 + J M |0 - w^U^f] 
= <r* - tc^t) - c tf tu + w"4tii + Pi«> D *i u > 

Lm.. 

VJ = -2v + 2(* + V «i*i)to 

lit, <P = E[X(n)£Jc6) rf L ¥ L =E[U L (k) U 
L (k) H L v=E[r (n)*X(n)L a 2 =E[| r (n) | 2 L H 

[0 0 2 1] *fc, VXMTfrdty XA|i»*Tf 

1*8] 

W(B + 1) = W(n) + * • (» - ®W) - k ^*i;U> 

1=1 

n = l,...,A m<> . 

ft*5, U L (l),...,U L (N-l)i4^T0^^ h/WiLTfe 
5» £©±5fc>*-^*/M^yr#^*>5##fc 
-t©l¥*Jt^9^-^M L 2 ^ftSU -?:©Jt^i<: 

[0 0 2 2] #SaB©JB«fc*SW-577l'=fy XAfcffi^ 
[0 0 2 3] (Sfl6©»*3) ±ESfe«©»*l, 2T? 

ov^ra^fc. £*uc#u #3afc©#«-ett, rls 

(Recursive Least Squares) Tflsd \) XA&fflV»;fc? 

■tmj*©-*^** y rflr##js^3i>f hsjftgcs a * 

fflVNT!7*-f hSWfcff 5*»W©JS3©sttt©»«fc 

[0024] ±E3afe©#tt2©#a-iiaic<, Sic© 

[»9] 



-5- 



J = E[\r{n) - w"X( n )f + £ W |0 - «*lW*)fl 

1=1 

= E[\r(n)\*] - w ff F[r(n)*X(«)] - ElrWXW'w* 

+ w"E\X{n)X(n) a ]w + ^ fin" E[U t {k)V L {k) a \«> 



W=-2« + 2{* + X>i* £ )i«> 

[ o o 2 5 1 v j = o zmtc-t t * , J lift/WlWs 

mi o] 

(•+g,4t £ )««. 

lot, ***©3^it?H:^3i-f >£&:£};:<}:!)*© 
[«1 1] 

t»=(*+g*«itt i r\> 

rif, <& (04*©1 6) ,S.U*¥ L (1 7) tt^-? 

S L=1 Lmax m l 2 ^ l %^^ h/WX(n)S.r^U L (k)*ffiV>-C 
bSJ«5 a gflTflH!^ IvVX (n) i^-^-r 

[0 0 2 6] *3atO»«8-CH:, V J = 0 -C*3 r 

^srticj;^ mmntem 1 2 ©s^-sut^r 

[0 0 2 7] (£tt©$ffi4 ) ±enft©jgft 1 ~ 3 -e 
tt, 5Mr»K*W-5*Ji«*r (n) t UT-r^t y 

L-C, #£»©#*-<•«, g««T?««SMftt*tf* 
v\ *©«**% ifc#JH«-*©J»jat*fTfc 5. fttttt 

5. 

[0028] £*tt?8u M5&m^x*m&<oj&m<om 

jWcovvOftfflfcffJfcS. HBfcisvvr, 2 1tt, am 
-rSNi?-^^^©§««^^ h^X(n)ft«#rt-* 

3Kfcte#©»*IWS#** 6*» C&l&ft 



7 l ^l©5*>©-o©S#«-i-2 OfcoVvr s <n)fc# 

#£*ISH<k> (11*2 2) ©«£fcfr*5. 
[*1 2] 

H« = (W) E *(» + *) ■ «(«)' * = l.-.^n.„ 

-To SflrJ3T?ttH<k)©#tHfc.fc9. f-i'TVWSIIMMfc 

[0029] a*, -r^dr-r y r«*-ett«Mi]R»© 

tiSS, ©iJ-y** y T±©^V*Vv^r 1 o©R#M& 

j^t Lrasflw-sfc©, f-:/** y rftwscr-^^ 

SX±.<DmM'<x SrKfSTt 5o ±56 LfcSH*©JWi 1 ~ 
tlfc, L^U ^f-^r^ y Tft#-e«, i/f#/H$ 

•//vmm &&tt viz t lx t,g« D n »f 

K**i?ett*s6flittfecjaiv\i trL5, «BE/<*©aflr 

Vtt&HMS&ma (k) ^ffiV^-C#m^# r (n) (2 

3) *KT©J:5ic:fe^a. 

[0 0 3 0] 
[£13] 

r(») = $>(n-fcMk) 

ii-C, KHt#fl8«*r(n)©^EtlSIUT«V^feJx5 

Bm®m%:<Dm±y-^y/i>mxhz 0 r ©i 5 4 r (n) 
©4*fc±D, «ft3i3aEt*jtufcSflr«i-e©iEftiflr* 

[0031] *sas©»«ns«'<fc#j»flr*4dafefcj: 
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*©*Wfc J: 5 , safe** S i 1 4 

[0 0 3 2] (£tt©7glH 5 ) ±|B»l©^<i 4 -Ctt, 

[0 0 3 3] ifrU^LT, *3B6©Jgft'eHt 1 OCT 
^^T«£LfcH(k)©&^£#if1-3rift<, * 

[«1 4] 

r(n)=f;|H( n -i)|. < (ifc) 
t=i 

[0 0 3 4] il*, ^7^*^aMMi£*tffc$ 
t , ©ffcffl 5 1> o©/^ ©m^iiiaiS-g: 
1-5. #3lIs©B*i-eii, r©i5ft#fl8«**«v>5 

flsfci&ft L4 < i fcCttBli: J: 9 ME Lfc#Mf U 

[0 0 3 5] 4*3, ±«K*SV^Ttt, fl&EH 7 fc* Ui: 

<fc 5t-, fi#^f£tvS^yTl-^TKfBa{f^i: 
flT«flr*ifci*M«iK:BJIILfcflt*7*- Mrov^ 

y 7© 5 %©-§i5©^-r y ricttiiE*pflr*tfflf 
t>j;<, &sw*, Kftiflr#©*sr«fli-r5*+yT* 

[0 0 3 6] 

[»W©»*] K±!^lfcJ;5C> *%H©**£flr 

fc, K y 7*7 HSS«fc# LTgflMttfeiSyc* < 

5 tw5ll^^1-5iS^«^/v^^-r y Tft^-tcML 



mktt*>s 5MM«fe***<W±**5ri:as^riBi:ft 
So fi»B«€*ffftv^#J«fll**4j«i-5* 

*h onmstm&mx. £*v« , ± o # < ©aw^* 

rims. $6>}-*fc, RLsr^yXAifflv^ 
5**w©«aisflrsE«K±iifi, fiate^ 

[Hi5©tt*ftftipn 

[gii] *»w©*a»s#i!i«©«*«jft«ia*«f 

HIT'fcSo 

[12] ^sn©«RSflrsc©jis i ©iafi©»*T? 

E^MiS-e/i^** y TAT*****-/' MW«»©* 

[h 3 ] *mw(DmB%imw(Dm 2 ©siji©^f§^ 

[S4] ^sn©«i«isflrtt«©ff3©3»k©»tt-p 
^btvs-r/v?^ y 7flHwra*=-f nw»»©fl* 
^^-rui-efeSo 

[05] *»H©«»5Mti6«©*4XW5©ll*© 

[06] ll«Si^r^^s*6i»Sflr3S«©»*«*** 
-rui-e&So 

in 7 ] •v/^dr-r y rm^to&my*- ^ v v 
-ria-e&s. 

im 8 ] ^^=5r-r y roans *©i*w»»*a*i- h 

[0 9] Ji*$nrv^s*i»f^»c*3itST^y 
7^^7 U'— tr— a/^^— ^©— tfl&jjcf unjfcSo 

[W#©lfcW] 

1 T^ft 

2 A/D^&gg 

3 h**« 

4 mm 

5 a -^^df-r y rm^nmv^ vmm 

6 {f^-ttPH 

11, 14, 2 1 /^77 
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